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Abstract
The rapid exhaustion of fossil fuels has focused attention on the need for developing alternative sources of energy. Cellulose is an abundant and replenishable product of photosynthesis present in plant biomass. Its hydrolysis to monomeric glucose either by acid or enzyme, provides opportunities for generating a sugar feedstock which can be readily fermented to ethanol. As a key intermediate, ethanol is particularly significant for the manufacture of several chemicals which are presently derived from petroleum feedstocks. Acid hydrolysis needs expensive corrosion proof equipment and leads to the formation of undesirable by-products. Enzymatic hydrolysis on the other hand is more specific and can be carried out under relatively mild conditions of temperature and pressure and produces glucose as the major end product. However, enzymatic hydrolysis is slower and an economically viable technology is yet to emerge. Among the various contributory factors, the recalcitrant nature of native cellulose which necessitates extensive pretreatment and the high cost of enzyme production may be mentioned in particular. To make the process economically viable, the total utilization of biomass including hemicellulose and lignin, besides cellulose appears to be essential. 
The objective of the thesis was to investigate the influence of pretreatments on structure, nature of cellulose, cellulase and their influence on adsorption, hydrolysis and recovery of enzyme. Among the physical methods, ball milling was found to be most effective in decreasing the crystallinity although the extent of crystallinity reduction was lesser for lignocelluloses compared with pure cellulose. The surface area of pure cellulose was decreased through ball milling but showed slight increases in case of lignocelluloses. Chemical pretreatments, in general increased the surface area of lignocellulosic substrates and brought about delignification to different degrees depending on the treatment. Changes in crystallinity were marginal. Alkali treated cotton and bagasse gave 70% and 63% sacchari-fication, respectively. Pretreatments in which hemicellulose component is retained, i.e. alkali treatment followed by neutralization and steam treatment were very effective and gave 63% and 59% enzymatic hydrolysis respectively corresponding to 90% and 84% conversion of available cellulose plus hemicellulose to reducing sugars. Response of various pretreatments showed that the effectiveness of the method depended on the nature of the substrates. Chemical methods were more effective in case of lignocellulosics while ballmilling was effective for pure cellulose. It was possible to obtain 30% and 14% glucose using 50% alkali treated bagasse and 28% steam treated bagasse respectively. An attractive feature has been the conversion to glucose as the main product due to high ?-glucosidase component in the P. funiculosum cellulase complex. Other factors affecting hydrolysis like temperature, enzyme concentration, substrate concentration, shaking etc. have also been studied. Hydrolysis increased with increased E/S ratio. Substrate concentration upto 25% increased the hydrolysis after which there was decrease in hydrolysis. Hydrolysis was higher when it was carried out under shaken conditions probably due to better mixing. As enzyme is one of the major cost factors in enzymatic hydrolysis, studies to improve stability of enzymes under use conditions and the recovery of enzyme after hydrolysis for possible reuse were also carried out. Stability of enzyme was found to be influenced by the fermentation conditions under which the enzyme was produced. PEG at a concentration of 2% increased the stability of enzyme. Adsorption behaviour of enzymes from two different sources namely Trichoderma reesei and P. funiculosum was studied during the course of hydrolysis of pure cellulose substrate. The adsorption of both enzymes was very rapid about 60-80% enzyme protein being adsorbed within 10 minutes. Although the hydrolysis of cellulose was higher for P. funiculosum cellulase, its extent of adsorption on substrate was lower (59%) than that of T. reesei (78) cellulase, which indicates that higher adsorption does not necessarily lead to higher percentage hydrolysis. The higher hydrolysis with P. funiculosum enzyme could be due to high extracellular levels of ?-glucosidase present in p. funiculosum enzyme preparation which is very low in T. reesei. Recoveries of enzyme were found to be higher at 37?C than at 50?C. It was possible to recover 90% of all the major components of the P. funiculosum cellulase complex from the hydrolysate by elution with Tween-80 and conducting the hydrolysis with multiple mode of addition of substrate and grinding the residue with glass powder(37 o C)Quantitative recoveries of enzyme at 50?C fter hydrolysis were obtaubed where PEG was present during hydrolysis under the best elution conditions. P. funiculosum produces a complete cellulase which brings about 97% hydrolysis of native cotton and has high ?-glucosidase, xylanase and laminarinase ctivities. Cellulase production was maximum between pH 5.0 and 6.0. Enhanced levels of enzyme secretion was observed when the basal media were supplemented with cereal brans (rice bran, wheat bran, etc.) P. funieulosum also produces 20 and 0.4 U/ml extracellular D-xylanase and ?-D-xylosidase respectively in shake flasks after 10 days of fermentation in association with cellulases. When P. funiculosum was grown on xylan, specific xylanases were produced which did not have associated cellulase activity. Maximum hydrolysis (75% in 24 h) of D-xylan was obtained when hydrolysate was removed and fresh enzyme added after 4 h. Addition of ?-xylosidase markedly enhanced the degree of hydrolysis of xylanonly upto certain level 
  	 


